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Squamous cell carcinomas, such as squamous head and neck
cancer, are treated with a combination of radio-therapy and a
therapeutic agent that reduces the amount of hsp27 in the
squamous cancer cells. In specific embodiments, the thera-
peutic agent that reduces the amount of hsp27 is an antisense
oligonucleotide therapeutic agent.
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TREATMENT OF SQUAMOUS CELL
CARCINOMA WITH HSP27 ANTISENSE
OLIGONUCLEOTIDES AND
RADIOTHERAPY

This application claims the priority benefit of U.S. Provi-
sional Application No. 60/893,086, filed Mar. 5, 2007, which
application is incorporated herein by reference for all pur-
poses.

BACKGROUND OF THE INVENTION

This application relates to the treatment of squamous cell
carcinomas using a combination of radiation and an agent that
inhibits the level of heat shock protein 27 (hsp27) expression.

Squamous cell carcinoma is a cancer that begins in squa-
mous cells—thin, flat cells that look under the microscope
like fish scales. Squamous cells are found in the tissue that
forms the surface of the skin, the lining of hollow organs of
the body, and the passages of the respiratory and digestive
tracts. Squamous cell carcinomas may arise in any of these
tissues. Thus, some skin cancer, head and neck cancer, lung
cancer, mouth cancer, breast, esophageal cancer, and cervical
cancer are cancers of squamous cell origin. Although itis rare,
primary squamous cell cancer of the prostate may also occur.
Treatment for squamous cell cancer may involve treatment
with radiation with or without surgical removal of the tumor
mass.

Hsp27 is a known inhibitor of apoptotic cell death in vari-
ous types of cancers, including some squamous cell carcino-
mas and can act as a means for protecting cells against che-
motherapy agents. Huot et al. (1991) Cancer Res. 51: 5245-
5252; Oesterreich et al. (1993) The small heat shock protein
hsp27 is correlated with growth and drug resistance in human
breast cancer cell lines. Cancer Res. 53: 4443-4448; Garrido
et al. (1997) Cancer Res. 57: 2661-2667; Yonekura et al.,
(2003) Cell Death and Differentiation 10, 313-322. On the
other hand, it has been reported that there is no correlation
between overexpression of hsp27 expression and resistance
of squamous cell head and neck cancer to radiotherapy, even
though there is a correlation between hsp27 over expression
and heat and drug resistance. Fortin et al., (2000) Int. J.
Radiation Oncology Biol. Phys. 46: 1259-1266.

U.S. Pat. No. 7,101,991, which is incorporated herein by
reference, discloses oligonucleotide therapeutic agents that
target hsp27. Reduction in hsp27 expression was shown to
reduce progression of non-squamous prostatic tumor cells to
androgen independence, and also to enhance to sensitivity of
such prostate tumor cells to chemotherapy.

SUMMARY OF THE INVENTION

Notwithstanding the absence of a correlation between
hsp27 over-expression and resistance to radiotherapy, it has
now been surprisingly found that reduction of hsp27 expres-
sion results in increased radio-sensitivity in squamous cell
carcinoma. Thus, the present invention provides a method for
treatment of squamous cell carcinoma comprising treating a
patient diagnosed with a squamous cell carcinoma with a
combination of radio-therapy and a therapeutic agent that
reduces the amount of hsp27 in the squamous cancer cells. In
specific embodiments, the therapeutic agent that reduces the
amount of hsp27 is an oligonucleotide therapeutic.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows tumor evolution in untreated mice (NT) and
in mice treated with the mismatch control oligonucleotide
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2

(MS), the hsp27 antisense alone (OGX), radiation alone, 10
Gy (IR), the mismatch control oligonucleotide and radiation
10 Gy (MS+IR) and the hsp 27 antisense and radiation 10 Gy
(OGX+IR).

FIG. 2 shows weight variation in the mice of FIG. 1.

FIG. 3 shows tumor evolution as the percentage of initial
tumor volume at the beginning of treatment (Vi) when mice
are treated with OGX-427 and radiation at a level of 30 Gy.

FIG. 4 shows glutathione levels in mice treated with OGX-
427 and radiation at a level of 30 Gy.

FIGS. 5A and 5B show the host toxicity profile of radiation
therapy, as monitored by body weight measurements in
tumor-bearing mice and survival percentage, respectively.

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to the use of therapeutic
agents that reduce the amount of active hsp27 in squamous
cell cancer cells in combination with radio-therapy to provide
enhanced therapeutic efficacy to the radio-therapy.

As used in the specification and claims of this application,
the term “active hsp27” refers to hsp27 which is active as a
chaperone to stabilize protein structure at times of stress and
in particular to inhibit the activity of caspase-3, a mediator of
apoptosis. Reduction in levels of active hsp27 can be achieved
by reducing the total amount of hsp27, either by restricting
production of hsp27 or by degrading hsp27 at a rate faster
than it is being produced, or by converting hsp27 to an inac-
tive form, for example by sequestering hsp27 in an inactive
complex such as with an anti-hsp27 antibody. Anti-hsp27
antibodies are known, for example from Tezel and Wax, J.
Neuroscience 10:3553-3562 (2000).

The phrase “in combination with radio-therapy” refers to
administration of the therapeutic agent that reduces hsp27 at
a time before, during or after radiotherapy, provided that the
time of administration is sufficiently close to the time of
radiotherapy that the reduction in hsp27 overlaps in time with
the cytotoxic/apoptotic effects of the radio-therapy.

The sequence of human hsp27 mRNA is known, for
example from NCBI Accession Numbers AB020027,
X54079, NM_006308, NM_001540 and NM_001541. The
c¢DNA sequence (Seq. ID No. 91) forms the basis for the
development of antisense oligonucleotides and RNAi nucle-
otide inhibitors. Suitable sequences for antisense, and for
RNAI are those that target bases in the regions from nucle-
otides 131-161, 241-261, 361-371, 551-580, 661-681 and
744-764 in Seq. ID No. 91. In order to target bases within
these regions, an antisense or RNAi molecule must have
sequence specificity with a region that includes at least one of
the listed bases, preferably at least 10 of the listed bases.
Suitable antisense oligonucleotides have a length of from 12
to 35 oligonucleotides and have sequence specificity to the
hsp27 mRNA sequence. Specific suitable antisense
sequences are listed with DNA based only in Seq. ID Nos.
1-90. Modifications to include RNA bases in place of the
corresponding DNA base may be made.

RNA interference or “RNAi” is a term initially coined by
Fire and co-workers to describe the observation that double-
stranded RNA (dsRNA) can block gene expression when it is
introduced into worms (Fire et al. (1998) Nature 391, 806-
811, incorporated herein by reference). dsRNA directs gene-
specific, post-transcriptional silencing in many organisms,
including vertebrates, and has provided a new tool for study-
ing gene function. RNAi involves mRNA degradation, but
many of the biochemical mechanisms underlying this inter-
ference are unknown. The use of RNAIi has been further
described in Carthew et al. (2001) Current Opinions in Cell
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Biology 13, 244-248, and Elbashir et al. (2001) Nature 411,
494-498, both of which are incorporated herein by reference.
The RNAi molecules of the invention are double-stranded or
single-stranded RNA of from about 21 to about 23 nucle-
otides which mediate RNA inhibition. That is, the isolated
RNAI of the present invention mediate degradation of mRNA
of the hsp27 gene. Specific sequences suitable for use in
RNAI inhibitors of hsp27 are listed as Seq. ID Nos. 82-90.

The terms RNA, RNA molecule(s), RNA segment(s) and
RNA fragment(s) may be used interchangeably to refer to
RNA that mediates RNA interference. These terms include
double-stranded RNA, single-stranded RNA, isolated RNA
(partially purified RNA, essentially pure RNA, synthetic
RNA, recombinantly produced RNA), as well as altered RNA
that differs from naturally occurring RNA by the addition,
deletion, substitution and/or alteration of one or more nucle-
otides. Such alterations can include addition of non-nucle-
otide material, such as to the end(s) of the RNA or internally
(at one or more nucleotides of the RNA). Nucleotides in the
RNA molecules of the present invention can also comprise
non-standard nucleotides, including non-naturally occurring
nucleotides or deoxyribonucleotides. Collectively, all such
altered RNAi compounds are referred to as analogs or analogs
of naturally-occurring RNA. RNA of the present invention
need only be sufficiently similar to natural RNA that it has the
ability to mediate RNAi. As used herein the phrase “mediate
RNAIJ” refers to and indicates the ability to distinguish which
mRNA are to be affected by the RNAi machinery or process.
RNA that mediates RNAi interacts with the RNAi machinery
such that it directs the machinery to degrade particular
mRNAs or to otherwise reduce the expression of the target
protein. In one embodiment, the present invention relates to
RNA molecules that direct cleavage of specific mRNA to
which their sequence corresponds. It is not necessary that
there be perfect correspondence of the sequences, but the
correspondence must be sufficient to enable the RNA to direct
RNAI inhibition by cleavage or lack of expression of the
target mRNA.

Exemplary compositions useful in the invention are anti-
sense hsp27 oligonucleotides or RNAi nucleotide inhibitors
as described in U.S. Pat. No. 7,101,991. The invention further
relates to the use of these compositions in the treatment of
squamous prostate cancer and other squamous cell cancers
that express hsp27 in elevated amounts.

The oligonucleotides employed as antisense or RNAi mol-
ecules may be modified to increase the stability of the oligo-
nucleotides in vivo. For example, the oligonucleotides may
be employed as phosphorothioate derivatives (replacement of
anon-bridging phosphoryl oxygen atoms with a sulfur atom)
which have increased resistance to nuclease digestion. MOE
modification is also effective.

Administration of antisense oligonucleotides can be car-
ried out using the various mechanisms known in the art,
including naked administration and administration in phar-
maceutically acceptable lipid carriers. For example, lipid car-
riers for antisense delivery are disclosed in U.S. Pat. Nos.
5,855,911 and 5,417,978 which are incorporated herein by
reference. In general, the antisense is administered by intra-
venous, intraperitoneal, subcutaneous or oral routes, or direct
local tumor injection.

The amount of antisense oligonucleotide or other therapeu-
tic administered is one effective to reduce the amount of
active hsp 27. It will be appreciated that this amount will vary
both with the effectiveness of the antisense oligonucleotides
or other therapeutic agent employed, and with the nature of
any carrier used. The determination of appropriate amounts
for any given composition is within the skill in the art, through
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standard series of tests designed to assess appropriate thera-
peutic levels. By way of specific non-limiting example, the
4-12-4 2'-MOE gapmer of Seq ID No. 92 discussed in the
examples below is being tested in phase [ human clinical trials
in combination with docetaxel therapy using weekly injected
doses of 200 mg, 400 mg, 600 mg, 800 mg or 1000 mg.

The RNAi molecules of the invention are used in therapy to
treat patients, including human patients, that have cancers or
other diseases of a type where a therapeutic benefit is obtained
by the inhibition of expression of the targeted protein. siRNA
molecules of the invention are administered to patients orally,
by one or more daily injections (intravenous, subcutaneous,
intravesical, or intrathecal) or by continuous intravenous or
intrathecal administration for one or more treatment cycles to
reach plasma and tissue concentrations suitable for the regu-
lation of the targeted mRNA and protein.

The ability of therapeutic agents that reduce the level of
hsp27 to enhance the radio-sensitivity of squamous cell car-
cinoma was determined in experiments using a radio-resis-
tant human cell line derived from a head and neck squamous
cell carcinoma as described in the example below. In these
examples, the therapeutic agent is a 4-12-4 2'-MOE gapmer
oligonucleotide with phosphorothiolated internucleotide
linkages  which can be  represented as 5'-
GGGAMeCGMeCGGMeCGMeCTMeCGG
MeUMeCAMeU-3', (Seq. ID No. 92) where G, A, MeC, and
T represent the nucleosides 2'-deoxyguanosine, 2'-deoxyad-
enosine, 2'-deoxy-5-methylcytidine, and 2'-deoxythymidine
(DNA nomenclature). The underlined nucleosides (G, A,
MeC, and MeU) denote 2'-O-methoxyethyl (2'-MOE) modi-
fications of the nucleosides (RNA nomenclature for gua-
nosine, adenosine, S-methylcytidine and 5-methyluridine).
The internucleotide linkages are phosphothioate diester (so-
dium salts). This compound is also known by the name OGX-
427 and CAS Registry No. 915443-09-3. This oligonucle-
otide was observed to reduce the amount of hsp27 protein in
the cells after treatment with combined oligonucleotide and
radiation therapy by over 68% as compared to treatment with
radiation and a mismatch oligonucleotide control sequence.

FIG. 1 shows tumor evolution in untreated mice (NT) and
in mice treated with the mismatch control oligonucleotide
(MS), the hsp27 antisense alone (OGX), radiation alone (IR),
the mismatch control oligonucleotide and radiation (MS+IR)
and the hsp 27 antisense and radiation (OGX+IR). As is
readily apparent, the combination of hsp 27 antisense and
radiation resulted in a dramatic change in the rate of tumor
evolution.

No significant additional tissue damage or toxicity (as
reflected by weight loss) was observed in mice treated with
the antisense oligonucleotide, with or without radiation, as
compared to mismatch oligonucleotide treatments. FIG. 2
shows weight variation for the same mice as FIG. 1. This
figure shows that minimal variation in weight occurred for the
effective treatment regime.

EXAMPLES
Example 1
A) Protocol

Tumor Cell Line

Radioresistant SQ20B human cell line, derived from a
head and neck squamous cell carcinoma (HNSCC), estab-
lished in John Little’s laboratory (Department of Cancer
Biology, Harvard School of Public Health, Boston, USA)
(Gery B et al,, (1996). Int J Radiat Oncol Biol Phys 34:
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1061-1071). These cells are characterized by a high level of
Hsp27 protein expression (1.53 pg/mg total protein). Cells
were grown in DMEM-Glutamax I™ medium supplemented
with 10% fetal calf serum (Rodriguez-Lafrasse C et al.,
(2001). Biochem 357:407-416).

Treatment of Cells with Antisense Oligonucleotide

SQ20B cells were plated at the density of 24000 cells per
cm? and treated the day after for 1 or 2 days with OGX-427
(OncoGenex Technologies, Inc., Vancouver, Canada) or mis-
match control (MS) oligonucleotides at a concentration of
200 nM after a preincubation for 20 minutes with 3.5 mg/ml
of Oligofect AMINE™ (Invitrogen-Life Technologies, Inc)
in serum-free OPTI-MEM™ (Invitrogen). Four hours after
the beginning of the incubation, the medium was replaced
with standard culture medium.

Western Blot Analysis

Hsp27 protein levels were assessed by Western Blot analy-
sis with a mouse monoclonal anti-Hsp27 (Stressgen).
GAPDH was used as a loading control. For densitometric
analysis, scanned autoradiographs were quantified using
1Dscan EX3.1 software.

Clonogenic Assay

Clonogenic survival of SQ20B treated cells was assessed
by a standard colony-formation assay as described by
Alphonse et al. (2004) Oncogene. 23(15):2703-15. Three
hours after treatment, cells were harvested and seeded in 25
cm?® culture flasks at densities of 16 to 120 cells/cm>. Cells
were then irradiated with a Clinac 600C™ X-ray irradiator, at
doses varying between 0.5 and 8 Gy. The survival variables A
and B were plotted according to the linear quadratic equation
(SF=exp[-AxD-BxD?]), where D represents the dose ofirra-
diation. The survival fraction at 2 Gy (SF2) was determined as
an index of radiosensitivity.

B) Results

Dose-Dependant Inhibition of Hsp27 Expression by OGX-
427

SQ20B treated cells were collected at different times after
transfection and the decrease of Hsp27 protein expression
was measured by Western Blot analysis. OGX-427 treatment
dose-dependently inhibited Hsp27 expression, up to 70% for
200 nM treatment and 90% for 2x200 nM at 24 hours post-
transfection. MS control oligonucleotide did not modify
Hsp27 expression.

0OGX-427 Increases Clonogenic Cell Death

To determine whether the attenuation of Hsp27 protein
expression sensitizes SQ20B cells to irradiation, survival
curves were established after treatment. A significant increase
of clonogenic cell death was observed, the survival fraction at
2 Gy (SF2) shifted from 0.72 to 0.49 in SQ20B treated with
2x200 nM OGX-427 (SF2=0.71 in SQ20B MS cells).

Example 2
We next evaluated the effect of OGX-427 treatment in

combination to irradiation on SQ20B heterotopic xenograft
tumors.
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A) Protocol

Approximately 3x10° SQ20B cells diluted in 0.2 ml PBS
were subcutaneously inoculated in the right flank region of 4
weeks old female athymic nude mice (SWISS nu/nu)
(Charles River, France) via a 23-gauge needle, under ket-
amine and xylazine anesthesia. When tumors reached 400 to
500 mm3, usually 4 to 5 weeks after injection, mice were
randomly divided into six treatment groups:
1—Untreated (10 mice)
2—Radiation alone (10 mice),
3—MS (10 mice),
4—0GX-427 (10 mice),
5—MS+radiation (10 mice),
6—0GX-427+radiation (11 mice).

ASO-Hsp27 (OGX-427) and MS at doses of 10 mg/kg
(diluted in PBS) were administered by intraperitoneal injec-
tion (3,4, 5, 6 groups). Mice were treated for six weeks. In the
first week, oligonucleotides were injected during 5 consecu-
tive days (from Wednesday to Sunday). The 2, 5, 6 groups of
mice were irradiated at a dose of 2 Gy/day (1 Gy from each
side of the tumor) for 5 consecutive days (from Monday to
Friday) combined to 3 injections of oligonucleotides for the 5,
6 groups (on Monday, Wednesday and Friday, after irradia-
tion). The last four weeks of treatment, 3 injections/week
were performed (on Monday, Wednesday and Friday) on 3, 4,
5, 6 groups. Before irradiation on the Clinac X-ray irradiator
(Radiotherapy Department of Lyon-Sud Hospital Center),
mice were anaesthetized with ketamine (120 mg/kg) and
xylazine (10 mg/kg). Tumors were measured once weekly by
use of calipers and their volumes were calculated by the
formula: 0.5236 axb2, where a and b are long and short
diameters respectively.

The delivered amount of OGX-427 was selected in refer-
ence to the works of Rocchi P et al 2004. Cancer Res. 64:
6595-6602, Rocchi P et al 2005. Cancer Res. 65:11083-
11093, Yip K W et al 2005. Clin Cancer Res. 11:8131-8144.
The radiation dose of 2 Gy per day was chosen as being the
therapeutic dose given daily to a patient.

Tumor growth, toxicity (weight) and mortality were fol-
lowed along the treatment. Apoptosis and Hsp27 protein
expression were analyzed on tumors taken after irradiation (at
the end of the second week) and at the end of the treatment.
Table 1 shows the number of mice sacrificed at each step, and
mice death.

Apoptosis was detected using TUNEL staining (Promega),
and Hsp27 protein level was determined by Western Blot
analysis.

B) Results

Effects of OGX-427 Combined to Irradiation on SQ20B
Tumor Growth

Tumor evolution was represented by the percentage of
initial tumor volume at the beginning of treatment. Table 2
shows the number of mice used for measurement of tumor
volume in each week of the experiment. The results of these
measurements are summarized in FIG. 1.

TABLE 1

After irradiation  End of treatment  Mortality 17 weeks

(end 2" week) (end 67 week)  following treatment
Untreated (10 mice) 4 2 4%
Radiation alone (10 mice) 3 2 1"
4*
MS (10 mice) 4 2 4%
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TABLE 1-continued

After irradiation  End of treatment

Mortality 17 weeks

(end 2" week) (end 6™ week)  following treatment
OGX-427 (10 mice) 3 2 5%
MS + radiation (10 mice) 3 2 1", 4%
OGX-427 + radiation(11 mice) 3 2 1", 3%
*Natural death (during treatment)
"Death due to anaesthesia
TABLE 2 thesia. When tumors reached a volume of 300 to 400 mm3,
usually 5 to 6 weeks after injection, mice were randomly
Week divided into three treatment groups (16 mice/group):
Mice* 1 5 3 4 5 6 7 11 15 Untreated, Radiation 30 Gy, OGX-427+radiation 30 Gy.
Mice received the same OGX-427 (10 mg/kg for six weeks)
NT 10104 6 3 3 32 3 ! treatment as in the first study. Tumors were irradiated for a
MS 0 104 6 5 5 52 3 1 reatment as 10 - stuay.
0GX 9 93) 6 6 6 602) 4 3 total dose of 30 Gy delivered at a dose of 2 Gy/day (5 days/
IR 0 93 6 6 6 62 4 4 week) (weeks 2, 3, 4) (dose rate of 2 Gy/min). Irradiations
MS + IR 9 8(3) S 4 4 42 2 2 : e ds :
OGK+IR 11 103) 7 5 p 602) 3 5 20 were performed with a Saturn 42 irradiator, under ketamine/

Table 2 shows number of mice on which the measurement of
tumor volume was taken.
(number) of sacrificed mice at the end of week 2 and 6.

In vivo, OGX-427 monotherapy had no effect on tumor
evolution (same slope as non-treated and MS mice). Irradia-
tion alone and MS+irradiation induced a tumor regression on
the second and third week of treatment. From the fourth week,
the curve of tumor evolution paralleled that of non-treated
mice. Combining OGX-427 treatment with radiotherapy
inhibited tumor growth very significantly. At the end of treat-
ment (week 6), the tumor volume began to increase. Apopto-
sis was evaluated on tumor taken at the end of the second
week of treatment by the TUNEL immuno-staining. Apopto-
sis was significantly increased in tumors from mice treated by
OGX-427+IR, as compared to MS or MS+IR.

To determine the level of Hsp27 protein decrease induced
by OGX-427, Western blots were performed on tumors taken
at the end of the second week of treatment. Hsp27 was sig-
nificantly decreased in OGX-treated tumors, up to 65% com-
pared to MS-treated tumors.

No significant tissue damage, toxicities (weight loss) were
observed on mice treated with OGX-427 combined or not
with irradiation, compared to MS-treated groups as reflected
in FIG. 2. Two mice which received the combined treatment
(OGX+IR) were still alive at week 17, while all the mice from
the other groups (untreated, IR, MS, MS+IR and OGX mice)
died on weeks 13-14.

Example 3

In the study reported in Example 2, we observed the sen-
sitization of OGX-427 treatment on HNSCC xenograft
tumors irradiated with a total dose of 10 Gy. In order to
confirm the effect of OGX-427 combined to irradiation, a
second in vivo study was performed. Mice received the same
0OGX-427 treatment but were irradiated for a total dose of 30
Gy. In the absence of significant difference in the evolution of
tumors from mice treated with MS-control alone or associ-
ated with irradiation observed in Example 2, this study was
only conducted in three groups of mice: Untreated, Radiation
30 Gy, and OGX-427+30 Gy.

A) Experimental Protocol

Female athymic nude mice (Charles River, France) were
injected s.c with 3x106 of SQ20B cells in the right flank
region via a 23-gauge needle under ketamine/xylazine anes-
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xylazine anesthesia.

Mice were monitored by general clinical observation as
well as by body weight and tumor growth. Assessment of
tumor volume was followed up weekly over 11 weeks from
the beginning of the treatment and was calculated according
to the formula: 0.5236 (LxW2), where (L) and (W) are the
length and width diameters, respectively. Histological analy-
sis and quantifications of biochemical markers were per-
formed on tumors taken after irradiation and at the end of
treatment.

B) Results

0OGX-427 Combined to 30 Gy Significantly Inhibits
SQ20B Tumor Growth

Tumor evolution was represented by the percentage of
initial tumor volume at the beginning of treatment (Vi) and
the results are summarized in FIG. 3. Combining OGX-427
treatment with 30 Gy radiation significantly increased the
inhibition of tumor growth. At the end of treatment, a respec-
tive 720 and 500% reduction of mean tumor volume was
measured compared to the non-treated and only irradiated
mice groups.

Combined Treatment of OGX-427 and Radiation
Enhances Apoptosis and Decreases Cell Proliferation

Immunohistochemical analyses showed higher levels of
apoptosis (TUNEL staining) and a decrease of tumor cell
proliferation (Ki-67 staining) in tumors from mice treated
with OGX-427 plus radiation. An amplification of the level of
apoptosis by increasing the dose of radiation without chang-
ing OGX-427 treatment was also observed. In the same way,
agreater decrease in cell proliferation was observed in tumors
treated with OGX-427 combined with 30 Gy irradiation (Ki-
67 positive cells).

The increase of apoptosis was associated with an attenua-
tion of the antioxidant defense capacity of tumor cells. OGX-
427 combined with 30 Gy irradiation decreases significantly
the intratumoral glutathione levels. As reflected in FIG. 4, at
the end of treatment (week 6), glutathione level decreased
respectively of 68 and 59% compared to non-treated and
irradiated mice groups.

Combined Treatment Had No Significant Impact on Host
Toxicity

0GX-427 did not significantly alter the host toxicity pro-
file of radiation therapy, as monitored by body weight mea-
surements in tumor-bearing mice (See. FIGS. 5A and B). No
significant tissue damage (liver, brain) was observed in mice
receiving combined treatment. The absence of toxicity was
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also confirmed by the increased survival in the group of mice
treated with OGX-427 plus radiation as compared with con-
trol mice.

These results confirm those obtained in the study of
Example 2. Increasing dose of tumor radiation (30 Gy) in

10

combination with OGX-427 treatment significantly amplifies
the inhibition of tumor growth, the increase of apoptosis and
the decrease of tumor cell proliferation. In addition, we
observed a significant decrease of the intratumoral level of
glutathione, an antioxidant protector.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 92
<210> SEQ ID NO 1

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 1

gctgactetyg ctectegtge ¢
<210> SEQ ID NO 2

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 2

ggtcatgetyg getgactetyg ¢
<210> SEQ ID NO 3

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 3

cgeggegete ggtecatgetg g
<210> SEQ ID NO 4

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 4

gagaagggga cgcggegete g
<210> SEQ ID NO 5

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 5

cegeaggage gagaagggga ¢
<210> SEQ ID NO 6

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 6

agctggggece ccgeaggage g
<210> SEQ ID NO 7

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 7

aaggggtcce agctggggece ¢

21

21

21

21

21

21

21
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<210> SEQ ID NO 8

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 8

ccagtegegy aaggggtecee a
<210> SEQ ID NO 9

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 9

tatgcgggta ccagtegegg a
<210> SEQ ID NO 10

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 10
aagaggcgge tatgegggta ¢
<210> SEQ ID NO 11

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 11
ggcctggteg aagaggegge t
<210> SEQ ID NO 12
<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 12
gecagcccgaa ggectggteg a
<210> SEQ ID NO 13
<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 13

ggcagceggg gcageccgaa g

<210> SEQ ID NO 14

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 14
ccactectee ggcagecegygyg g
<210> SEQ ID NO 15

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 15

accactgcga ccactectee g

21

21

21

21

21

21

21

21
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-continued

<210> SEQ ID NO 16

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 16
ctgececgecta accactgega ¢
<210> SEQ ID NO 17

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 17
tggccagetyg ctgccgecta a
<210> SEQ ID NO 18

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 18
gcacgtagee tggccagetyg ¢
<210> SEQ ID NO 19

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 19

ggcagggggce gcacgtagee t

<210> SEQ ID NO 20

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 20

dgcggegdygy ggeaggggge g

<210> SEQ ID NO 21

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 21

ggctctcgat ggcggcgggg g

<210> SEQ ID NO 22

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 22
gecactgegg ggetctegat g
<210> SEQ ID NO 23
<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 23
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ggegggegeg gccactgegg g

<210> SEQ ID NO 24

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 24
cgeggetgta ggegggegeg g
<210> SEQ ID NO 25
<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 25

cggctgageyg cgeggetgta g

<210> SEQ ID NO 26

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 26

getgagttge cggctgageg ¢

<210> SEQ ID NO 27

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 27
agacccecget getgagttge ¢
<210> SEQ ID NO 28

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 28
cggatcteeg agaccceget g
<210> SEQ ID NO 29

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 29
cgcagtgtge cggatcteeg a
<210> SEQ ID NO 30

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 30
geccageggte cgcagtgtge ¢
<210> SEQ ID NO 31

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 31

21

21

21

21

21

21

21

21
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agggacacgce gccageggte ¢

<210> SEQ ID NO 32

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 32
gttgacatce agggacacge g
<210> SEQ ID NO 33
<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 33
gggcgaagtyg gttgacatcce a
<210> SEQ ID NO 34
<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 34

agctegteeyg gggcgaagtyg g

<210> SEQ ID NO 35

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 35
cttgaccgte agectegteeg g
<210> SEQ ID NO 36

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 36
catccttggt cttgaccgte a
<210> SEQ ID NO 37

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 37
tccaccacge catccttggt ¢
<210> SEQ ID NO 38

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 38

geeggtgate tccaccacge ¢

<210> SEQ ID NO 39

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

21

21

21

21

21

21

21

21
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<400> SEQUENCE: 39

cctegtgett gecggtgate t

<210> SEQ ID NO 40

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 40
tcctgecget cctegtgett g
<210> SEQ ID NO 41

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 41
gecatgeteg tectgeeget ¢
<210> SEQ ID NO 42

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 42
gggagatgta gccatgcteg t
<210> SEQ ID NO 43

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 43

gtgaagcacc gggagatgta g

<210> SEQ ID NO 44

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 44
gtatttcege gtgaagcace g
<210> SEQ ID NO 45
<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 45

ggggcagcegt gtatttccge g

<210> SEQ ID NO 46

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 46

tccacaccegy ggggcagegt g

<210> SEQ ID NO 47

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

21

21

21

21

21

21

21

21
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<400> SEQUENCE: 47

ttgggtgggy tccacaccygyg g

<210> SEQ ID NO 48

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 48

aggaggaaac ttgggtgggg t

<210> SEQ ID NO 49

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 49

dgggacaggyg aggaggaaac t

<210> SEQ ID NO 50

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 50

tgtgccctca ggggacaggyg a

<210> SEQ ID NO 51

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 51
ccacggtcayg tgtgecctea g
<210> SEQ ID NO 52

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 52
atgggggcect ccacggtcag t
<210> SEQ ID NO 53

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 53
tagcttggge atgggggect ¢
<210> SEQ ID NO 54

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 54
actgcgtgge tagettggge a
<210> SEQ ID NO 55

<211> LENGTH: 21
<212> TYPE: DNA

21

21

21

21

21

21

21

21
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<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 55
atctcgttgyg actgegtgge t
<210> SEQ ID NO 56

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 56
tgggatggtyg atctegttgg a
<210> SEQ ID NO 57

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 57

cgaaggtgac tgggatggtg a

<210> SEQ ID NO 58

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 58
gecegegact cgaaggtgac t
<210> SEQ ID NO 59

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 59
cccaagetgyg geccgegact ¢
<210> SEQ ID NO 60

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 60
cttetgggee cccaagetgg g
<210> SEQ ID NO 61

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 61
gattttgcag cttctgggee ¢
<210> SEQ ID NO 62

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 62
agtctcatceg gattttgecag ¢

<210> SEQ ID NO 63
<211> LENGTH: 21

21

21

21

21

21

21

21

21
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<212> TYPE: DNA
<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 63
acttggcgge agtctcateg g
<210> SEQ ID NO 64

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 64
ctaaggcttt acttggegge a
<210> SEQ ID NO 65

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 65
ggcatceggg ctaaggettt a
<210> SEQ ID NO 66

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 66

agcaggggtg ggcatccggg ¢

<210> SEQ ID NO 67

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 67
cagtggcgge agcaggggtg g
<210> SEQ ID NO 68

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 68
gaggcacagce cagtggcegge a
<210> SEQ ID NO 69

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 69

ggtggcgggg gaggcacagce ¢

<210> SEQ ID NO 70

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 70

agaacacaca ggtggcgggg g

<210> SEQ ID NO 71

21

21

21

21

21

21

21

21
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<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 71
atgtatcaaa agaacacaca g
<210> SEQ ID NO 72

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 72
cagaagataa atgtatcaaa a
<210> SEQ ID NO 73

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 73
ttgagaaaaa cagaagataa a
<210> SEQ ID NO 74

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 74
tgaactttat ttgagaaaaa ¢
<210> SEQ ID NO 75

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 75
gtggttgett tgaactttat t
<210> SEQ ID NO 76

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 76
caggtggttyg ctttgaactt t
<210> SEQ ID NO 77

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 77

taggcgggeyg cggccact

<210> SEQ ID NO 78

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 78

gatctccace acgccatect t

21

21

21

21

21

21

18

21
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<210> SEQ ID NO 79
<211> LENGTH: 21
<212> TYPE: DNA
<213> ORGANISM: Homo

<400> SEQUENCE: 79
tcegagacce cgctgetgag
<210> SEQ ID NO 80
<211> LENGTH: 21
<212> TYPE: DNA
<213> ORGANISM: Homo
<400> SEQUENCE: 80
ccgagaccee getgetgagt
<210> SEQ ID NO 81
<211> LENGTH: 21
<212> TYPE: DNA
<213> ORGANISM: Homo

<400> SEQUENCE: 81

ggggacgegyg cgeteggtea

<210> SEQ ID NO 82
<211> LENGTH: 20
<212> TYPE: DNA
<213> ORGANISM: Homo

<400> SEQUENCE: 82

gggacgcgge gctceggtcat

<210> SEQ ID NO 83
<211> LENGTH: 19
<212> TYPE: RNA
<213> ORGANISM: Homo

<400> SEQUENCE: 83

cucugcugeyg gggucucgg

<210> SEQ ID NO 84
<211> LENGTH: 20
<212> TYPE: RNA
<213> ORGANISM: Homo

<400> SEQUENCE: 84
geugcuuuuu ccguuguguc
<210> SEQ ID NO 85
<211> LENGTH: 19
<212> TYPE: RNA
<213> ORGANISM: Homo

<400> SEQUENCE: 85

gguuggegug gugguguuc
<210> SEQ ID NO 86
<211> LENGTH: 19
<212> TYPE: RNA
<213> ORGANISM: Homo

<400> SEQUENCE: 86

geucguggug cggcugguc

sapiens

t

sapiens

t

sapiens

t

sapiens

sapiens

sapiens

sapiens

sapiens

21

21

21

20

19

20

19

19
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<210> SEQ ID NO 87

<211> LENGTH: 19

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 87

cgagaucacce aucccaguc

<210> SEQ ID NO 88

<211> LENGTH: 19

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 88

guucuccuuc ccugucucce

<210> SEQ ID NO 89

<211> LENGTH: 21

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 89

ccuucgugue gegggeocug ¢

<210> SEQ ID NO 90

<211> LENGTH: 19

<212> TYPE: RNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 90

augaccgage gccgogucc

<210> SEQ ID NO 91

<211> LENGTH: 764

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 91

ggcacgagga gcagagtcag ccagcatgac cgagcgccge gtececttet cgetectgeg
gggccccage tgggacccct tecgcegactyg gtacccgcat agecgectet tegaccagge
cttegggetyg cccecggetge cggaggagtyg gtegeagtgg ttaggeggea gcagetggece
aggctacgtyg cgcccectge cececgecge catcgagage cecgecagtgg ccgegeccege
ctacagcege gegctcagece ggcaactcag cageggggte teggagatce ggcacactge
ggaccgetgg cgegtgteee tggatgtcaa ccacttegee ceggacgage tgacggtcaa
gaccaaggat ggegtggtgg agatcaccgyg caagcacgag gagcggcagyg acgagcatgg
ctacatctce cggtgettcea cgeggaaata cacgetgece ceeggtgtgg accccaccca
agtttectee tcectgtece ctgagggeac actgacegtg gaggcecceca tgceccaaget
agccacgcag tccaacgaga tcaccatcce agtcacctte gagtegeggg cccagettgg
gggcccagaa gctgcaaaat ccgatgagac tgccgccaag taaagectta geccggatge

ccaccectge tgccgecact ggetgtgect ccecegecac ctgtgtgtte ttttgataca

tttatcttct gtttttectca aataaagttce aaagcaacca cctg

<210> SEQ ID NO 92

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: artificial

19

19

21

19

60

120

180

240

300

360

420

480

540

600

660

720

764
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-continued
<220> FEATURE:
<223> OTHER INFORMATION: antisense targeting human hsp27 -- OGX-427
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(4)
<223> OTHER INFORMATION: 2'-O-methoxyethyl
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (5)..(5)
<223> OTHER INFORMATION: methylated
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222>» LOCATION: (7)..(7)
<223> OTHER INFORMATION: methylated
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (10)..(10)
<223> OTHER INFORMATION: methylated
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (12)..(12)
<223> OTHER INFORMATION: methylated
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (14)..(14)
<223> OTHER INFORMATION: methylated
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (17)..(18)
<223> OTHER INFORMATION: methylated
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (17)..(20)
<223> OTHER INFORMATION: 2'-O-methoxyethyl
<220> FEATURE:
<221> NAME/KEY: misc_feature
<222> LOCATION: (20)..(20)
<223> OTHER INFORMATION: methylated

<400> SEQUENCE: 92

gggacgcgge gctceggucau

20

The invention claimed is:

1. A method for treatment of squamous cell carcinoma
characterized by elevated expression of hsp27 as compared to
non-cancerous cells of the same type in an individual suffer-
ing from the cancer, comprising treating a patient diagnosed
with a squamous cell carcinoma with a combination of radio-

40

therapy and a therapeutic agent that reduces the amount of 45

hsp27 in the squamous cancer cells, wherein the therapeutic
agent that reduces the amount of hsp27 is an antisense oligo-
nucleotide therapeutic.

2. The method of claim 1, wherein the oligonucleotide
comprises Seq. No. 82.

3. The method of claim 2, wherein the oligonucleotide is a
4-12-4 2'-MOE gapmer oligonucleotide with phosphorothi-
olated internucleotide linkages which can be represented as
5'-GGGAMeCGMeCGGMeCGMeCTMeCGG
MeUMeCAMeU-3'(Seq. ID No. 92) where G, A, MeC,and T

50

represent the nucleosides 2'-deoxyguanosine, 2'-deoxyad-
enosine, 2'-deoxy-5-methylcytidine, and 2'-deoxythymidine,
the underlined nucleosides denote 2'-O-methoxyethyl
(2'-MOE) modifications of the nucleosides, and the inter-
nucleotide linkages are phosphothioate diester, sodium salts.

4. The method of claim 3, in which the squamous cell
carcinoma is head and neck cancer.

5. The method of claim 1, in which the squamous cell
carcinoma is head and neck cancer.

6. The method of claim 2, in which the squamous cell
carcinoma is head and neck cancer.

7. The method of claim 1, wherein the squamous cell
carcinoma is squamous cell skin cancer, squamous cell lung
cancer, squamous cell breast cancer, squamous cell esoph-
ageal cancer, or squamous cell cervical cancer.
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